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effects of a fire. However, the vast majority of vidims 
actually see the fire, succumbq instead to deadly 
laden air or asphyxiation. The mine’s ventilation 

system, which normally supplies fresh air to the workings, 
can transport smoke and fire gasses with equal efficiency. 
Additionally, the heat produced by a fire can significant- 
ly alter normal airflows and directions. Miners remote 
from a fire may be forced to evacuate through smoke and 
fumes. Sometimes a fire may block the escape route. 
Miners can become confused by unfamiliar ventilation sys- 
tem behavior and usually do not have knowledge of the 
fire’s location. No peril is more feared by miners than a 

significant progress toward reducing fire hazards 
has been achieved. Underground fires are now rare 
events, and injuries and fatalities caused by mine fires are 

an alltime low. However, the threat of fire has not 
and as long as combustible ma- 

The US. Bureau of Mines (USBM), mining and 

others have directed considerable research attention to 
reducing h e  hazards in mining. A critical prerequ~ite to 

c o m p ~ e s ,  academic ~titutions,  an 

refer to i~ems in the list of ~ferences  

current report was prepared as an update of IC 8830 to 
cover the subsequent S-year period from 1978 t ~ o u g h  
1992. 

The fire data used in the preparation of this report 
were obtained from the files of U.S. Mine Safety and 
Health Administration (MSHA) mine fire Reports of 
Investigation maintained at MSHA’s Pittsburgh Safety 
Technology Center. These Reports of Investigation are 
prepared by MSHA Coal Mine Safety and Health staff for 
every fire reported to MS€U authorities. Reporting of 
fires to MSHA is in accordance with mandatory Federal 
r e ~ a t i o n s  requiring coal mine operators to ~ m e ~ a t e l y  

the event of a fire causin 

Report of Investigation describing the mine, circumstances 
leading to the fire, cause and detection of the fire, mine 
emergency and fue-fighting operations, post-fue mine 
recovery, and conclusions and recommendations. 

This report differs from I 

e p o ~ s  of Investigati 

independent sources. 

reportable fires and included a section analyzing the expert 
opinions of several mine safety directors. The data on 
nonreportable fires were obtained from cooperating min- 

mpanies in an effort to es 
nces between the causes 
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earlier report (5). As a result, the reader should be aware 
that when comparing the two reports, the data contained 
in the earlier report may be slightly skewed toward shorter 
duration fires. 

The data tables included in this report present data in 
three 5-year subgroupings covering the 1978-82, 1983-87, 
and 1988-92 periods, as well as for the entire l5-year 
period from 1978 through 1992. Data are presented in this 
fashion to highlight the changes that occur slowly over 
time. 

A small discrepancy in the dates of coverage for IC 
8830 (5) and this report should be noted. Although the 
title of IC 8830 refers to the period from 1950 to 1977 its 

Discussion of the dat 
period from 1978 t h o u  

data are most relevant to current mining practices. To 
reveal chariges that have occurred over a longer time 
period, data from this study are compared to data from 
IC 8830 (5). Normally, these discussions include the entire 
1950 through 1977 period covered by IC 8830. However, 
certain discussions focus on other time periods, such as 
1953 through 1977, corresponding to the beginning of 
Federal mine safety legislation standardizing fire reporting 

ata were assembled in two forms: actual numbers of 
incidence rates. Fire incidence rates, for 
is report, are defined as the number of fires 

per million tons4 of coal mined. Fire incidence rates are 
to enable the reader to 

ction and  therefor^ di 

and the U.S. Department of 



Utah . . . . . . . . 
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fires for which coalbed thickness was reported occurred in 
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E SIZE 

Fire data were analyzed wi 

serious injury or fata~ty. Since most fires do not cause an 
injury or fatality, it is probable that small mines are 
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36 or less . . . . . . 
37 to 48 . . . . . . . 
49 to 60 
61 to 72 . . . . . . . 

. . . . . . . 
73 to 96 . . . . . . . 

Total . . . . . . . 

1 978' 1979 

82.6 79.2 79.5 78.8 78.2 65.1 75.9 78.1 77.9 83.0 
78.0 84.0 87.3 78.7 85.2 71.4 82.9 97.5 90.7 94.5 
46.6 52.5 7.8 51.6 .3 63.3 47. .9 65.6 
56.3 65.5 64.8 59.8 72.7 . 67.0 78. 83.3 85.6 78.1 
19.8 18.3 19.7 19.4 21.9 17.6 19.8 16.1 19.4 22.0 

304.2 316.4 329.3 311.2 336.6 298.4 350.0 348.9 359.0 371.2 

1988 1989 1990 1991 1992 197882 198387 r96&92p Total 
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ines having more than 250 under- 
er, as shown in table 11, mines 
underground workers also ac- 
entage of overall production; 
r of fires does not necessarily 

indicate a greater hazard. Just as was true in the earlier 
analysis, it is logical that these larger mines shoul 
account €or the most fires. 

umber of fires, fire incidence rate, and number 
of expected fires by coalbed thickness 

Coalbed Number Fire inci- Number of 
thickness, in of fires dence rate expected fires 

36 or less . . . . .  9 0.018 12.9 
37to42 . . . . . .  11 0.009 31 .O 
43to60 . . . . . .  42 0.033 33.9 
61t072 . . . . . .  26 0.028 24.3 
73to96 . . . . . .  41 0.037 29.0 
More than 96 . . 12 0.032 9.8 
Total known . . .  141 NA NA 
Not reported . . 23 NA 141.0 

Total . . . . . .  164 NA NA 

NA Not available. 

Table 12 shows the number of reported fires by number 
of underground employees, incidence rates, and expected 
number of fires if fires were in linear proportion to pro- 
duction. Mines employing 35 to 99 underground workers 
experienced the fewest fires relative to production, where- 
as mines employing 250 or more unde r~ound  workers 

experienced the greatest number of fires relative to 
production. 

Figures 3 and 4 show reported fires, expected fires, fire 
incidence rates, and unde r~ound  coal mine production by 
mine size, defined by daily ~roduction tonnage and num- 

er of underground employees, respectively. Increasing 
trends in both number of fires and fire incide es are 
evident for both measures of mine size. er, as 
noted above, these results are valid only if reporting of 
fires is consistent between all size groups. 

MINING METHOD 

Underground coal mines in the United States are cate- 
gorized as either longwall or room and pillar, depending 
on the extraction system used. The layout of longwall 
mine workings is considerably different than the room- 
and-pillar arrangements employed in continuous and con- 
ventional mining. In turn, these differences profoundly 
affect ventilation, haulage, emergency escape routes, and 
other mine characteristics that impact fire safety. There- 
fore, an analysis of reported fires and fire incidence rates 
by mining method (longwall or room and pillar) is of con- 
siderable interest. 

The MSHA Accident Investigation Reports used as the 
primary source of fire incident data for this report 
provided mining method information in about 50 pct of 
cases. For the cases where the mining method was 
omitted from these reports, information on the mining 
method was obtained from the ngwali Census" reports 

aily underground coal mine production tonnage range and year 

Production, tons 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 
per day 

0 to 200 . . . . . . . . .  0 0 0 1 1 0 0 0 0 0 
201 to 400 . . . . . . .  0 1 1 0 1 0 1 1 1 0 
401 to 800 . . . . . . .  0 0 0 1 1 1 0 0 0 4 
801 to 2,000 . . . . . .  0 0 1 1 2 6 3 0 0 2 
More than 2,000 . . .  8 5 6 8 8 0 10 6 13 6 
Not reported . . . . .  2 4 6 2 2 1 0 0 3 3 
Not producing . , . . 0 0 0 0 0 3 0 0 0 0 

Total . . . . . . . . .  10 10 14 13 15 11 14 7 17 15 

1988 1989 1990 1991 1992 1978-82 1983-87 1988-92 Total 
0 to 200 . . . . . . . . .  
201 to 400 . . . . . . .  
401 to 800 . . . . . . .  
801 to 2,000 . . . . . .  

Not prod~cing . . . .  
Total . . . . . . . . .  

2 0 1 0 0 2 0 3 5 
0 2 0 0 0 3 3 2 8 
0 0 0 0 0 2 5 0 7 
2 0 0 0 2 4 11 4 19 
8 5 6 2 4 35 35 25 95 
1 0 1 0 2 16 7 4 27 
0 0 0 0 0 0 3 0 3 

13 7 8 2 8 62 64 38 164 
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Production, tons 1978' 1979 1980 1981 1982 1983 1 1985 1 
per day 

0 to 200 . . . . . . . .  
201to400 . . . . . .  
401to800 . . . . . .  
801 to 2,000 . . * . . 
More than 2,000 . . 

Total . . . . . . . .  

38.6 22.6 20.5 22.8 23.5 19. 18.0 16.7 17. 15.7 
31.8 29.5 32.0 34.3 33.2 27.9 29.3 28.0 25.3 24.5 
39.9 35.7 39.2 40.9 41.1 36.0 43.0 38.7 37.6 36.8 
69.5 62.8 70.4 71 .O 65.0 48.6 59.0 61.5 62.9 61.2 

128.9 165.7 167.3 142.4 174.2 166.9 200.7 203.8 215.7 232.9 

308.7 316.3 329.4 311.4 337.0 298.4 350.0 348.7 358.9 371.1 

1988 1989 1990 1991 1992 1978-82 198347 198692 Total 
o t o m  . . . . . . . .  14.0 12.2 11.8 9.6 8.1 128.0 86.8 55.7 270.5 
201to400 . . . . . .  21.3 21.9 21.1 19.3 16.5 160.8 135.0 100.1 396.0 
401to800 . . . . . .  39.8 38.4 40.0 32.1 30.3 196.8 192.1 180.6 J69.5 
801 to 2,000 . . . . .  64.0 64.7 75.4 73.3 72.1 338.7 293.2 349.5 981.4 
More than 2,000 . . 241.5 255.4 275.3 272.1 279.3 778.5 1,020.0 1,323.0 3,122.0 

Total . . . . . . . .  380.6 392.6 423.6 406.4 406.3 1,602.0 1,727.1 2.009.0 5.338.1 

'Includes fourth quarter 1977. 

Source: (4). 

T r 

Production, tons 
per dav 

o t o m  . . . . . . . . .  
201 to400 . . . . . . .  
401to800 . . . . . . .  
801 to 2,000 . . . . . .  

Total known . . . . . .  
Unknown or not 

reported . . . . . . . .  
Total . . . . . . . . .  

Number Fire inci- Number of 
of fires dence rate expected fires 

5 0.018 6.8 
8 0.020 9.9 
7 0.012 14.3 

19 0.019 24.6 
95 78. 

134 134. 

table 13. The reader is cautioned that these data are 

Ap Not applicable. 

Number of 1978 1979 1980 1981 1982 

. . . . . . . . .  

ot reported . . . . .  
Total . . . . . . . . .  



ergrQun 

umber o 1 978 19 1 198 1982 1 1 1 1 1 
empio~es 

35.9 46.0 53.4 55.5 61.2 n . 4  69.6 67.7 71 .O 72.1 

loot0249 ...... 78.3 75.6 75.5 69.6 79.0 83.6 91.1 100.2 
250 or more ..... 143.8 120.0 141.6 121.7 140.3 137.8 132.6 133.1 

Total ........ 228.7 299.9 320.5 299.4 328.3 291.7 342.0 342.0 352.3 364.0 

.O .3 .O .O 53.1 52.9 57. 

1988 1989 1990 1991 1992 1978-82 1983-87 1-92 Total 
l t o 3 4  ......... 75.1 77.7 83.4 74.0 78.6 252.0 337.8 388.8 978.6 
35to99 ........ 68.6 73.6 80.6 82.0 81.1 218.4 265.2 385.9 869.5 
loot0249 . . . . . .  90.1 95.3 102.4 101.2 99.9 355.5 423.5 488.9 1,267.9 

142.7 139.9 152.7 146.3 143.8 650.9 665.5 725.4 2,041.8 250 or more 
Total ........ 376.5 386.5 419.1 403.5 403.4 1,476.8 1,692.0 1,989.0 5,157.8 

Source: MSHA (8-22). 

..... 

Table 12-Number of fires, fire incidence rate, and number 
of expected fires by number of underground employees 

Table 13rHumber of fires by year and mining method 

Year Longwall Room and pillar 
umber of N u m ~ r  Fire inci- Number of 1982 . . . . . . . . . . . . . .  5 10 

employees of fires dence rate expected fires 1983 . . . . . . . . . . . . . .  7 
11034 17 0.017 25.6 .nor n c 

1984 . . . . . . . . . . . . . .  .......... 
35to99 ......... 
loo to 249 ....... 
250ormore ...... 
Total (known) ..... 

12 
32 
74 

135 

.014 
0.025 
0.036 
NAI, 

22.8 
33.2 
53.5 

135.1 

1- . . . . . . . . . . . . . .  
1986 .............. 
1 987 .............. 
1988 .............. 
1989 .............. 

L 

10 
7 

3 
Unknown or not 1990 . . . . . . . . . . . . . .  2 6 

reported 29 NAP NAP 1991 . . . . . . . . . . . . . .  1 1 ........ 
1992 . . . . . . . . . . . . . .  5 3 ......... Total 164 NAP NAP 
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expected fires 

rate 

Coal 
production 

0.03 
---.(c--- Incidence 

0.02 

W 

5 
0.0 16 z 

W 

0 

W 

0 
z 

0 :  - 
1 to 34 35 to 99 100 to 249 250 w more 

NUMBER Of UNDERGROUND EMPLOYEES 

For fire ~ncidence rate calculatiQns, coal productiQn 



elding and flame cutting 

Electrical 

Spontaneous combustion 

Friction 

Other 

n or not r e p o ~ e d  

0 10 
NUMBER OF FIRES 

nition sour 1978- 1983- 1988- TO 
a2 a7 92 

K eY 
1978-82 

1983-87 

1988-92 

20 30 

1 1 1 I 

. . . . . . . . . . . . . .  

. . . . . . . . .  

. . . . . . . . . . . .  
. . . . . . . . . . . . . .  

Total (known). . . . . . . . . . .  

7 11 1 1 
12 7 25 

32 1 
1 1 

1 
15 1 
5 
1 1 2 

92 4 

, clot 1 

and resin. 



ood 

Rubber hose and tires 

1988-92 
Coal and coal dust 

Electrical insulation 

Conveyor belt and rollers 

Oil and grease 

Not reported 

0 5 10 15 20 25 30 35 
NUMBER OF FIRES 

ER 

tion 

. . . . . . . . 

. . . . . . . . . . . . . . . . . . . .  

tra 
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Unknown or not rep0 

10 15 20 
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Shuttle car or s 

rr 

J 1988-92 
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nt invo 

Equipment 1-72 1973-77 1978-82 1 7 1-92 1978- 

Arc welding or oxyfuel torch ...................... 
Air compressor ................................ 
Trolley vehicle or rectifier ........................ 
Shuttle car or scoop ............................ 
Roof bolter ................................... 
Cutting machine .............................. 
Conveyor or conveyor drive ...................... 
Battery vehicle or charger ........................ 
Power center, transformer or electrical equipment . . . . . .  
Continuous miner .............................. 
None ....................................... 
Notreported ................................. 
Other . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

11 
17 
6 

27 
24 

4 
8 

49 
0 

12 

2 

4 
4 
9 

9 
1 

21 
0 
0 

5 
2 
2 
7 
3 
3 
4 

12 
0 
1 

10 

1 
2 

13 
4 
7 
1 

13 
0 
4 

5 

3 
0 

13 
1 

1 
4 
1 
0 

33 

6 
29 

1 
'5 

.................................... 1 2 Unknown 2 0 0 1 
..................................... Total 167 62 62 64 38 164 

NA Not available. 
'Car spotter, two diesel trucks, and two water pumps. 

though all other equipment types show d o w n w ~  
trends, two categories are part icul~iy 

versus the post-1972 period. This finding is consistent with 
the downward trend in conventional mining, which is the 
only mining method to utilize the cutting machine. The 
other noteworthy downward trend was in the "none" cate- 
gory, which also dropped dramatically, meaning that more 
and more fires in recent years have ~vo lved  m i n ~ g  

was after the fire had been detected by other means. 

thod of d e t e ~ o n  1978- i 1sBB 1 
8 2 8 7 9 2 9 2  

. . . . . . . . .  

ases . . . .  

It d e t ~ i o n   em . . . . . . . . . .  

18 13 6 37- 

1 1 
1 1 

1 

1 
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Surface personnel sa 

Air samples contained 



7 

07:OO t o  1459 

15:OO to 2259 

23:OO to  0659 

Not reported 

Key 
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0 1988-92 
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qfw 4 of@, Bv8-%?2. 
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ter 
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I i I I I 

Fall 

Winter 

Spring 

Summer 

Key 
1978-82 

I 1 I 

I I 

I I I 

0 5 10 15 20 
NUMBER OF FIRES 

by 197.8- 

Table 21 . - l n~~ r~es  an year, n u ~ b e r  of iniuries and/or fa~l i t ies,  location, e q u i ~  nition sourc 

Year Number of Number of Location Equipment involved Ignition source 
injuries fatalities 

1978 1 . . I )  (I . . I . . 0 1 Shaft bottom .............. Oxyacetylene torch . . . . .  Flame cutting. 

1979 . . . . . . . . . .  
1980 . . . . . . . . . .  
1982 . . . . . . . . . .  
I 981 . . . . . . . . . .  

1984 . . . . . . . . .  
1986 . . . . . . . . . . .  

1 987 . . . . . . . . . .  

1988 . . . . . . . . . .  
1992 . . . . . . . . . .  

6 0 
1 0 
2 0 
1 0 
1 0 
2 0 
10 0 
0 27 
3 0 
2 1 

1 
3 0 
1 0 
5 0 
1 0 
5 0 

Track entry . . . . . . . . . . . . . . . .  
..do. .................... 
Working face . . . . . . . . . . . . . .  
Track entry. . . . . . . . . . . . . . . .  
Not reported . . . . . . . . . . . . . .  
Track entry. . . . . . . . . . . . . . . .  
Main intake . . . . . . . . . . . . . . .  

Belt entry . . . . . . . . . . . . . . . . .  
Working face . . . . . . . . . . . . . .  

Belt entry . . . . . . . . . . . . . . . . .  
..do. .................... 
Working face . . . . . . . . . . . . . .  
..do. .................... 

Longwall headgate . . . . . . . . . .  

Longwall face . . . . . . . . . . . . . .  

Longwall headgate . . . . . . . . . .  

Trolley line . . . . . . . . . . . .  
. .do. . . . . . . . . . . . . . . . .  
Shuttle car . . . . . . . . . . . .  
Trolley line . . . . . . . . . . . .  
Oxyacetylene torch . . . . .  
Air compressor . . . . . . . . .  
Power cable . . . . . . . . . . .  
Air compressor . . . . . . . . .  
~xyacetyiene torch . . . . .  
Conveyor belt . . . . . . . . .  
Continuous miner . . . . . . .  
Air compressor . . . . . . . . .  
Conveyor belt . . . . . . . . .  
. .do. . . . . . . . . . . . . . . . .  
Power center . . . . . . . . . .  

ot repo~ed . . . . . . . . . .  

Electrical. 
Electrical. 
Electrical. 
Electrical. 
Flame cutting. 
Friction. 
Electrical. 
Friction. 
Flame cutting. 
Friction. 
Friction. 
Friction. 
Unknown. 
Friction. 
Electrical. 

. . . . . . . .  Total 43 30 NAp 
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veyor belt (three 
tting torches and air sors were each in 

in more than one fatal fire, with fires involving an oxy- 
acetylene torch, air compressor, conveyor belt, and con- 
tinuous miner. From IC 8830 (8, the equipment most fre- 
quently involved in injury fires during the 1970 through 
1977 period was oxyacetylene cutting torches, with three 
fires. For fatal fires, no type of equipment was involved in 
more than one fire during the 1970-77 period. 

The most common ignition sources for injury fires were 
electrical (6 fires, 20 injuries), friction (4 fires, 10 injuries), 
and flame cutting (2 fires, 4 injuries). The ignition source 
for three of the four fatal fires was friction; however, the 
source of the friction was different in all three cases 
(overheated air compressor, stuck idlers on conveyor belt, 
frictional i ~ i t i o n  of methane at a working face). From IC 

urce for injury fires 
was e lec t r i~ l  (six 
counting for more 

than one fire. During that time period, all five fatal fires 
were electrical in origin. 

E ~ ~ O D  

successful e~inguishing agents for 
under~ound coal mine fires from 1978 thrQugh 1992 are 
listed in table 22. Figure 12 shows succe~ful  e ~ i n ~ i s h i n g  
agents only. For all three time periods, water was the 

ost CommQn a t t e ~ p t e  suscessfui e ~ i n  

rock dust. Fire 

one extinguishing agent was required for succes~€d ex- 
~ g u i s ~ e n t .  Thus, the totals in both attempted 
guishment and successful extinguishment add to mor 
the total number of fires that occurred during the period. 

The success rate for the various extinguishing agents is 
also shown in table 22 for all time periods. The success 
rate is the ratio of the number of fires that were SUC- 
cessfully extinguished with a given agent to the number of 
fires in which an attempt was made to extinguish the fire 
with that agent. 

This analysis is not intended to suggest that one agent 

dust or dry chemicals to suppress a fire while a hose line 
is connected and extended to the fire area. Total extin- 

1978-82 198367 
ethod of extinguishment 

. . . . . . . . 

Other . . . . . . . . . . 
. . . . . . . . 

. . . . . . . . . .  

. . . . . . . . . . . . .  



Rock dust 

Sealing with CO, 
or N2 injection 

Water 

Sealing only 

ot reported 

Key 
1978-82 

1983-87 

1988-92 

0 5 10 15 20 25 30 35 
NUMBER OF FIRES 

no~eportable stage 
t longer than 30 min, 

such data are ~ c l u d e d ,  the most common successful 
e ~ i n ~ i s ~ g  agent for reportable fires from 1953 t 
1977 was water, but the most common succes 



2 

where e~inguishment was 

23 pct. 

INE E 

The number and extent of mine evacuations imple- 
mented at mines experiencing reportable fires during the 
1978 through 1992 period are listed in table 23 and il- 
lustrated in figure 13. During this period, total mine 
evacuations were implemented in 74 out of 164 fires, or 
45 pct. During the 1978 through 1982 period, total mine 
evacuations were implemented in 23 out of 62 fires, or 
37 pct. During the 1988 through 1992 period, this pro- 
portion had increased to 20 out of 38 fires, or 53 pct. 

en considering both total evacuations and partial evac- 
uatiQns (evacuating inby Qnly), the prQportion 

13 

Mine success fu lb  wocuoted  

lnby personnel wocuoted  

some1 from fire. 

Table 23.4umber of firer by degree of mine 
evacuation and time period 

Degree of evacuation 1978- 1983- 1- 1978- 
82 87 92 92 

Mine successfully evacuated . . 23 31 20 74 
6 24 lnby personnel evacuated . . . . . 7 11 

No evacuation . . . . . . . . . . . . . 21 17 6 4 4  
Other.. . . . . . . . . . . . . . . ~. . . 3 0 3 
Not reported . . . . . . . . . . . . . . 11 2 6 19 

0 

62 Total , . . , . . . . . . . . . . . . . . 1 

I I I I 1 I I 1 

No evocuotion 

1988-92 



22 

comparison purposes, table 25 c o n t ~ s  the major f ~ d ~ g s  
from IC 8830 (5). 

During the 1978 through 1992 period, the overall fire 
incidence rate (fires per million tons of coal mined) was 
0.031. The fire incidence rate for the 1950 through 1977 
period was 0.115, over three times higher than the rate 
for the 1978 through 1992 period. The injury incidence 
rate (injuries caused by underground coal mine fires per 
100 million tons of coal mined) for the 1978 through 1992 
period was 0.82. The injury incidence rate for the 1950 
through 1977 period was 2.35, over 2% times higher 

than the rate for 
fatality incidence r 
coal mine fires per 100 million to 
1978 through 1992 period was 0.57. The fatality incidence 
rate for the 1950 through 1977 period was 0.79, about one- 
third higher than the rate for the 1978 through 1992 
period. 

In comparing the 1950 through 1977 period to the 1978 
through 1992 period, significant reductions in the incidence 
rates for total fires, injuries, and fatalities are clearly 
evident. However, since 1968, no downward trend is 
evident in incidence rates for total fires, injuries, or 
fatalities. 

Table 24.-Major findings of statistical analysis of underground coal mine fires, 1978-92 

Category All fires Injury fires Fatal fires 
Ignition source . . . . . . . . . . . . . . . . 
Detection . . . . . . . . . , . . . . . . . . . . 

Electrical, friction, welding or 
cutting. cutting. 
iner saw or smelled smoke, 
miner saw fire start, examiner 
saw or smelled smoke. 

Coal, electrical insulation, 
conveyor belt or rollers. conveyor belt or rollers. electrical insulation. 

ting, trolley line, electrical welding or cutting, air 
equipment. compressor. uous miner. 

Belt entry, working face, intake Track entry, working face, 
aircourse, track entry. belt entry, longwall. belt entry, working face. 

Water, dry chemicals, rock dust Water, dry chemicals, rock 

Electrical, friction, welding or , Friction, welding or cutting. 

iner saw fire start, miner 
saw or smelled smoke. 

Coal, electrical insulation, 

Miner saw fire start, miner saw 
or smelled smoke. 

Burning substance . . . . . . . . . . . . . 
Equipment involved . . . . . . . . . . Conveyor belt, welding or cut- Trolley line, conveyor belt, Conveyor belt, air compressor, 

Coal, conveyor belt or rollers, 

welding or cutting, contin- 

Location . . . . . . . . . . . . . . . . . . . 

Successful extinguishing agent . . . . 
Shaft bottom, intake aircourse, 

Water, dry chemicals. 
dust. 

Category All fires Injury fires Fatal fires 
Ignition source . . . . . . . . . . . . . . . . Electrical, spontaneous corn- Electrical, welding or cutting Electrical. 

bustion, friction. 

or smelled smoke. saw or smelled smoke. or smelled smoke. 

veyor belt or rollers. 

chine, track locomotive. 
Outby working face, working 

Detection . . . . . . . . . . . . . . . . . . . . 
Bufn in~ substance . . . . . . . . . . . . 

Miner saw fire start, miner saw 

Electrical insulation, coal, con- 

Miner saw fire start, miner 

Electrical insulation, coal, 
conveyor belt or rollers. 

Miner saw fire start, miner saw 

Electrical insulation, coal, con- 
veyor belt or rollers. 

tion . . . . . . . . . . . . . . . . . . . . . Outby face, haulageway . . . Outby face, working face. 

ater, dry c~em~cals, roc 



e the leading ignition source. 
ignition sources for i n j w  fires were also electricity, 
friction, and welding-cutting. For fatal fires, friction was 
the most frequent ignition source. The most notable dif- 
ferences between the 1%77 and the lP78-92 ignition 
source data are the deeline in the incidence of electrid 
fires and the emergence of friction as an ignition source of 
increasing significance. Electricity is stiU the most fre- 
quent source of fires, but during the 1950-77 period, 62 pet 
of all fires were electrical in origin, compared to 35 pet 
during the 1978-92 period. In contrast, friction was the 
ignition source in 21 pct of all fires during the 1978-92 

fridi0ll. 
The most frequent metbod of fire detection during the 

1978-92 period was nearby miners who saw or smelled 
smoke and investigated until they discovered a fire. The 
next most frequent fire detection methods were miners 

pressors. Only four fatal fires occurred during the period, 
with one each involving a conveyor belt, air compressor, 
welding and cutting equipment, and umtiuuous miner. 
During the 1950-77 period, conveyor belts were the equip- 
ment most frequently involved in fires, f & d  by cutting 
machines and trolley hxomotiveS, During that t h e  
period, the equipment most frequently involved in injury 
fires was welding and cutting equipment, For fatal fires, 
it was conveyor belts, cutting machines, and trolley b . 
motives. Conveyor belts, trolley-powered equipment, and 
welding and cutting equipment have been the lea- 

intake entry, and the track e m .  The most injury fires 
occurred in the track entry, f o l l d  by the working face 
area and the belt entry. Fatal fires occurred in the shaft 
h t t o m  area, belt entry, 
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